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(54) l^«?^:^--)I'7'Dx7-i?*3-F'r-5DNA*J:«J:n*ffl^»tK5^*-;W7'Dx7-i?®» 

(57) 


EboRI 


C► a A B I 
pGEMEX-1 


malt »'*-^TT 


•5 



(2) 

1 

;PTo-rT— tfS: 3— b'-tl. D N A, 

rT— t'?: 3— K-f SDN A, 10 

[if^fls] mnmcomm^siz^^mmifz 

(Ty r) ~3 5 IfiL (Va 1 ) STcOT 5 yiffl^lJSr 

ii^:ja3tE^eoDNA. 20 

[if*)B5 ] mnm<7)mm^3comm^^^ i o~ i 

0 5 3 (OJSMB^T'^^iia . tfzli4 izmL 
ODNA. 

[ff^ae ] m^mcom^m^3<7)r 5 1 1 

lfi(Asp)~351fi(Val ) ifcOTSy^ 

m^mi ] i;5ij*<7)i^j#-^3iojg^#^3 3 1 ~ 
10 5 3com^mx'm^ti^. m^3tfziiei,zm 

imms] m^i-7ff)U'rtii)^im^zmL<7>T> 30 

imm9] m^sizmicmmx.^m^i'i'-T 

mmm^tlfz^mm (Escherichia co 

imm 1 0 ] m^9izism<mnm^i'^?:mm 

L. flimizi'omm-l^tt^(^^j:i>. ^^-yl^rox 

[I9*ai 1 1 mimmi'¥tzm±^titz^:^-)vr 
mmLLfzmtzpn^:m^mizi^y b L-?:«iM:-rs 

imtm 1 2 ] §9*^4 1 tzii 5 i,zmu<r>D naco 

5 ' *JSSIiti^^■^/^ffi5>l5: 3- h'^S D N A ^ftjn L 
T^I)DNA, 

■^2CD)§S#^4 8~1 2 2cOJS»E?i|T$)l) . 

1 2t;EKcODNA, 

[ia5R«i4i ii?i|^ioffi^j#^ 2 cor 5 /ir#^- so 
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13 2fi[(Met)~24H3[(Val ) iwrS^ 

msmi^-)^tiDNA. 

1 1 6 60JSaiiS?lJT^?/J.SDNA. 

[^^16] m$mi 2-1 5ov^-m*»i«cE 

[I9*« 1 7 ] fS^« 1 6 t:E«cotf«ii.^^i*^'^ 

^'-T'JgMKJft^ilfce^ ( S a c c h a r o m y c 
es c e r e V i s i ae ) T'&l). 
[it*« 1 8 ] 1 7 tCKKOJgMe^frS^S 

[000 11 

[ISBB<7)«-f sglEffi^B] *|6BB{i. la£3|5<7)rnrT- 

^)-»Lt#Sffffl^f-^-;l'rnr r-Hf 5r 3 - F-r S D 
NA. ^DNASr^W-tSffl^i.lBK^^'-. Ma« 

[0002] 

[0003] L3&»L=t3&i^>. SElc±SJll?K^»^ff-?:it 

mmmi^nxot-rht. ioo-c-c'i~2bso 
CKoid^Hia. ;ft^<oRjiaix 

tzx?,^yj^i^m<Dta*.^tm\mmTS)i-'ij. r$ 
yKtoiSfi^js mm) . '^mcotzn^izm^-att^xt^j: 

[0004] •ei-c±ie^Sr»;*-r^< , BBfcora 

mm-rhm'^-^Kfi^x'mn-r^fztb. it^wc^ 
mm-thWMmizith?>:fjmt Lxm^t^wm^ti 

[00051 L*-L^*i^. -«t-?p<i^?Jjc7)K^:5' 

LT*^')<OiHtt2:^r^2.^t*^ttii>ix-CfcO (S. S. 
Nielsen et al., "J. Agric. Food Oiem.", 36. 8%(19 

88) ) > :iti(>immmiz^^mizmi^Lib?>iztim 


(3) 
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[0006] ^(r>ti»iy^X9vni^^^^mm.<n^ 

[0 0 0 7]*3^B^^,(i. Z.<r)i.')t£im\iz%mh 

(^K¥6-2 94 54 8^J«e) . 
S^rnrr— fe:{i7-nxT-4f D 3 1 t^feWt'^iut 
«tffl^5j--;l'TDTr— b'TftO. ^«iSDS-P 
AGET-26~3 OkDa. SJfiSiip H*5;3~7 . ^ 
aiaS3 0~5 0'CT\ •>>'J{ll7tr;l'7'5y<0^^:^> 

■r. ^^>fx^>'y\-^®T'&«.^'ji^-> ( 1 1 svay 

Oy) . e-ay^rtji^-y {7Si/u-fVy) 5:*^ 

xm:hiz-i^mu%?>nm^mmTh'o. ^ffymrnhvco 20 

[0 0 08] L*'L>5r**^>. ::c^S^3i--;wraxT 

mmi:my>( x^mmta^x f):k».^zmm■t?> ^ fc 

[0009] 

[f6HB*»')^LidftSiBSl ±a<7)^s^S:Df^-f 

B^^y^ xi:M(^m'mBFHmi.m^^m\<^xiA 

[ 0 0 1 0 ] mSim^:^-)vrx37-T—^^o- 

[00111 ^t,i,z^\zii -iXM. ^Kmmm.Wff) 
mm^zxr.x^hixtzWcf^-tvrvi^r—^mErf-m. 40 
m . m.w^h ^-fh^kmrni^-mx-hh d , 

[0012] imm\i:i<r>X o^j»m<,z^^xts:^ixfz 

T— 'm^-t,^m-i>t\^o-m^z\^x.x. jie 

[00 13] 

mkfhtiitiizwm^r^^K tx'f.z^m^f^f.zi 50 
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i Oi^L^t c DN A^-f 'J D --y^^ 
L . Wch^-)Vrxi'fT—^^ 3 - H-r S c D N A SrK 

[0014] *i£HM^.Ji3 hf,zmm.^mf>. zco%h 
tLfzcDNAim\''^xmim^^-/i^rx^7-T—i£i:± 
mtmm^iiiX'h?>mm}5XxmM^n. ztnz 

[0015] •t^h*>^mn. my^x^miz^^ 
^sfffflf•Jr-;^7•o7"r— b'Sr 3- h^i. c d n a. 
i5XxmcDNAi:m\.^i^mm^mmtmisizxm^ 

[00 16] 

<0#ttt-5V^Tt>Sf5?3ixTt^S (!^S¥6-2 94 5 
4 8^fmm) . Z<nmm-^-)Vrx:iy-T~^{,z\i2 

^ xm'ffSrM^yf'^i^miT^ymtfzim^H^ri- 
]'^zs.x'^m'thb\>'^oi^m(o\,y■rtl^zt5\,^x^>mt\>^ 

[0017] ^rte. ±m2^</)T^ ynf^ ESiW- 

*%HB«^,t:i')f8lt;lli2$#LTV^SD3- 
acON5k3gT5yKE5IHi, Asp-Lys-Leu-Pro-Glu-Sei- 
Val-Asp-Trp-Arg-Lys-Glu-Gly-Ala-Val-Pro-Pro-Val-Ly 
s-Asp-Gln-Gly-Gly-Xaa-Gly-Ser-Xaa-Trp-Ala-Phe ffc 
0. D3->9<:ON^r5yBlE5<Ui. Asp-Lys-Leu-Pr 
o-Asp-Ser-Val-Asp-Trp-Arg-Lys-Glu-Gly-Ala-Val-Pro- 
Pro-Val-Lys-Asp-Gln-Gly-Gly Thh. D3-a4'CO X 
aa <i*|5l^<7)TSyirC*S*5. ^<X^><i Cys tft 

<?5S»73;^i'*^M^-5TV^Jt (D3-a-CJ4 Glu. D3- 

/3-CI4 Asp) , ^fc. c:it/i>fi«7-OTr— fe'cor-f y 

-r-f AD3-afcD3-;8S-. DStm^t. 
[0018] *^<7)c DNACOK#^rffi«0ftf<fC?5h L 

T{4, mm. Dscon^cDT iymi^\^i:>t izc 

D 3 Om R N A JrSIMtCft^ L/v! c D N A 5 l> - 
[00191 D3cOmRNAaiiB(CfflV^^3^^^X^ 


(4) 

5 

[0 0 2 01 tfz, cDNATO-:/<i. D3«ON5feffi 

jfi«^t»L<ffi-r. ^rfc. cDNA7^r7'j-<of^ 10 

:trffi<i. J: Off d c: fc I . 
[002 11 (Xt, ::0J:3tcLT#5tcDNA&IBS 

[00 221 ^rfc. '<^'^-fc:ffl;^atfD3jief tL 
TJi, cDNA7t'{tT'^<, cDNAiI5!|A^^>^l]?n 20 
S D 3 S y KiiJ^J S- 3 - H-r S J: Sth LT^«$ 

L:t)tfel=^«t4. DNAa»^jS«$-flJfflLT-&jS 

[0Q231 S'i>{C, D3-atD3-/3IST«r5>' 

*> , ^coD 3 i: 1^ t»*«ltt«*«^*>ix* C i:*i^SI 
5itS. tfz. ^SSgcO^^^ftfmiJtJiX^LJtO. D 30 

3fc{iHji<;o^rv^ffi?ii. mtmMr^xivimco^ 

Z<7y<.^^-izm^i^tiD3M^ttXli. ^<r>D 

10 0 24] tfa. Dsco^mirmtLx. msi'y^'i 40 
iMmxhh. 

[0 0 2 51 ^(r)m^D3<r)^-fjm}iLX. tt^ 
J©^. D3a#^7)i^^^:^;^E^^. »ae#<7)^jg:J'>' 


!Np^9-1 21870 

6 

[00261 »:V^-C'±f2iffl^tl6S'<.:5' ^-5:1S±« 

[00271 -f-L-C. ^c7)J;dt'LT#<?.*i3t}g««ft 
^^tgftt^vIttciO. t§«!|*l4'tD3^«4$-fr 

[00281 mmMw^mm-htz»i<nmmrM^' 
9i^m£}i(r>Si'\>^m^zmm. ^m. \:9^ym*£ 
sDmm:i^(7M'\^mz^m. 

«i. IS±tl|5tT, aS16~4 2X:, »tL«i25 
-3 7X;T5~168^, ff4L<Ji8~7 2l^iatf 

[00291 D 3<7)#it - mWmt LTJi, ^flCJSft 

[00301 AffiM^S-tS±t ^vStt^r 
D3^^, ■f^j:hly^y^-ii'«mXii^tLXD3m& 

f-immtim. ziiimm:f]mx'^intth(Di)<n 
iLv\ 9y^-i9mixi¥tLXD3m^im.^it 

tz^c7)m^± LX. D 3jie?S!|*)5:»A*fc LXfS 

m^zM^mv^^. D3'imcomi.'\<r^^mmx^ 

SitLT, -gK5GgL:tD3afe^^:5'>'M"J'SJtA 
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^tvyCMLTJi "Biotechnology". September 198 
4. pp.801-804tC. :^T'ri^y-UzmLXii "The Jou 
rnal ofBiological Chemistry", vol.264, No. 34, pp.2 
0487-20495 (1989) tC, ^tl^ttMSM^tlX^-^h. "^=5: 

(^i,zmmt^tsmiz^i>m^]^^h^. imcrmmm-c 20 

Ji. B^5^ra±fcLr. -a530dUv:D3ag^^lBv^ 
[00321 

[00 3 31 mmii pcRmi,zx^^:t-)vru 

f-r— feTD 3(^N*STSygE^3-F-t-SIS^c DN 
ABi>ViO^'n--y:/] cDNA^-f y^'J— tfo;?.:J"J 

-fefD3£0N*jS3J:»S:3-h'-rSgP*cDNABr>i-SrT 30 

^. 

[00341 iT. JSSf^l OBSO^J^-fXi^^^fflV^ 
SffitiO. RNA x^'Xh^^'i^ay ^ xh 

(RNA Extraction Kit ; 7r;l^-?J^TaS?) tcj: 0 RN 
AjrftHjL. mRNA ^BS^^r-yh (mRNA Purificatio 
n Kit ; ^ryPVi/TtU!) 5rfflV^T. p o 1 y ( A) 
RNA^ffiSUc. 

[00 3 51 :i<^J:ol,zLX%tiPo 1 y (A) RNA 
^aMtLT, V^t>t9).SRT- PC RS;ff; (reverse tr ^ 
anscript polymerase chain reaction) ^tf-'^O'CS) 

4*\ iOi:g'tfflv^!tPCRr7^-7-{±»:<7)J:d^ 

$ixTV^-&±faD3-aCON5ldgii?ll+, ISSOAs 
P*»<^5#SC0G I ui-CWi^Jtcao'V^T, 5'-CA(C/ 
T)AA(A/G)n(VG)CC(A/G/C/T)GA-3' ^:I.^Lfv:Jr 'J 
d-ir^^l/^f-K^^jfiL. ^fl^-fey;^fii«PCRT7 

[00361 2 6||Sc7)Se r*^^>3 0Sac7)P 

h e ^ T'COffiJiJ ( *|5lS<or 5 y K(iffi«f-:*-yPr o 50 
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T^r— b'i: ffiimX OCystm^Ltz) izm-^\'^x . 
5' -AA(VG/C7r)GCCCA(C/r) CA(C/T)a-3' S l^igtffi 

xm<7i PCRTy^-^-tLtz, 
[ 0 0 3 7 1 <5s:tC. Ztl^ffipo 1 y (A) RNA. P 
CRr5^v-5rfflV^T. RT-PCRKIBSrffo;^, 
ftttcWtJi. po 1 y (A) RNA 20ngS:i6St 
LT. RNA-PCR ^-/b (yN-dfy-x/l'-?-- 
x-^^^-ttS) ^fflV^To 1 igo (dT) T^>f-?- 
triDfilOcOl+glcDNA^^^L:^^. iS-t^;^ 

ill^M#^£T. DNA l^'f:;'^- (>'^•- 

fr-CPCRRJS^ffo^c. 

[0 0 381 •r=3r*)*>. 9 4'C. 5^<r^.^<7)f^. 
37^:. 24i^c7)r:i-lJy^S-fifV\ ^V^Ts lti)'3 

f>tl:}i-3 0^c7)#fiSJE5rff^3t, :i<n^. 94 

•c. i^ios^, 3 7"c. 2'm<r)r=--^)W . 

l-H-3 0»[a<^ii^»{tJt7 2'CfCi0iajgJi#, 7 
2"C. ld>3 0»f^^7)«^ft^*>f>^:^^^>f i7;l^5r3 5 

[00391 ^C0*S«. *«J9 0 b pcOti«ilR>^-*i#<i>il 
3t<0-C. ClixSr, TA ^>yb(>fyb' 
ho>->ttiS) fciOr^XSH'^^':?- (PCR2) 
t:;7a-riy:/L. -e«i^Sffi^J5-ALF DNA 
-^'Xi^- (7r;P-7>-rtt») fciiO^gL^. 

[00401 -e^O^a. ll^>it3tiSfflI^i03-K^-& 

- a £7)N*3giffi?!l t ^^tC-St . 
[0 04 11 [|ISte0ll2 ^ii~)VTUy-T-'^^3 
cV>\\K(nyxi--V^^ WmiX-^htltzWitoY) 
N ABffr S- ro-rt LT c D N A 7 :r 5 'J -$rX ^' 
•;-r:y7"L. f-Jf-^l'TOTT— t'D3<0cDNA«0 

[00421 -r^ri?^. nMfiai 1 x-(msm.k. mw,z lx 
ntz^i oBS(r>^-{ x^mfy^i^mniLtiP o i y 

(A) RNA SmsUp'^. rJ'-f A~fe— y-s— cDN 
A ^^XJ--y^ ^>y h (TV-v-A-AttS) ^ffll,-* 
•C2*®cDNAS:-^^L, dixS-cDNA^e-y H 

•C. SatJ:'). AMOSS 1 ox'<.^^'-t^'D-- 
y^'L. cDNA^'fy^U-Sr^Jt. 
[00431 C:cOcDNA7^7'7'J-«050, 000 
P f u SrHififRI 1 Titfc 9 0 b p <7)gP:})-c D N AKfr^ 
m-fizLX. ECL^>f 1^:5' hDNA/RNA^'<. 
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(0 044] -e^o^, i^somomti^a-y^n 

y—i'i1^i\LLtzik. cDNA^AMOSS 1 ox'<.:J' 

[0 04 5] iit^><OT^X5K5:^L. 90bpBr 
^tflrK ro-7't>'WrDr>fX-f&cDNA>f y-t 

- h ^ *>o^ o- y i& ii>t: tr y ^' r -y r , 

[0046] #^>ix/S::5'0-yOcDNA>f 10 
iHffi»SEcoRI. Bgl I I. Ps t itciOflJSr 

T V . -irti^iicoyju-rt^ti^co c D N A >'^^ 

-h^tO^'O-ypMOSS-a (cDNA<7)ft;^Ji 
9kbp)fcJ:t/pMOSS-r (cDNAcT)^ 
1 . 8 k b p ) -^-iOJgail^iJSr^^f L 

itte*, P MO S S - a t{i^5j--;l'7'OxT— fe' D 3 

fcO, pMOSS-r tC<i^:t-;l^To xT— b'D 3 - 

[0 047] ^rti, D3-a cDNA{i. pUClS 
ryXS^}^K^i'~izm:^&ttlfzmT^m (Escher 
ichia coli ) HB 1 0 1 izmWSM^tl, i^i^^TyX 
5 HftJ^fflti. Escherichia coli A 

J 1 3 0 6 7 LT. n^«l^iSrx^x^S»W^ 
0f{C¥lS6¥l 2fl 6 Ht;SI£$nTV>S (Sl£#-t : 
PERM P-1 4688) . 30 
[0048] tfvl, D3-/S cDNAJi. pUC18 

ryxs.vK^^-{,zmi^s<ttctzmT:kmm (Escher 

ichia coli ) HB 1 0 1 tJg^S^Sit, t^ti^hTyX 
5 Hftl^Mti. Escherichia coli A 

J 1 3 0 6 6 fc LT. TmLm&.-^T.^immm% 

PERM P-14687) . 

[0049] Z.ixt><r>cY)iiAa)^^mn^^L 

tz. ^5j--;UrDxT— tfD3-aC0cDN 
A«JgSffi^{iffi5iM<?5iI9iJS^l{::, ^sTwl-yoT^ 40 
r— fef D 3 - /S CO c D N ACOiSfflJ^{lffi9(*c7)il^JlJ# 

[ 0 0 5 0 ] */c, S^^L/c n^T 5 y SaS^5r-i-tr 

mmm. 2<,zipLtziiiinxhr>fz. 
[00 5 1] mtm^ \)3-0cnrkmmt'<^>^^ 
mm2X'%t^ixtzD3-$ cDn Aff>-uii^wm 
x-^mthmf^^i^-^zi^^^. :.ffMTyx^ 

9'mX\lf^tLX%tz, :LmKWmWi)^t:>M^^ 50 
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in vitro "C^lgfl: ■ ^^MLSrffo/cf*, pH$: 
Wm.z'^yV^'^ht. W>XD3W0ti:mz. 
[0052] i^mXMtmti\.zym!&^j:9 yn^m 

x^hLXDsm^^m.^'tht. Dsm^mi 
^mxwtLxmm<<zm:X'^^ i:^D3att«ii±« 

[005 3] z.(r>t%<^^-\izm7^iL/aicY)nh 
\±. mm<r)wm^3<r>T^ymssmnA'-'3 5 1 

fi^^-K-rsa^)- (■r^:i>-i^JSS#^10~10 53 

X'hi. ztiii. mim^2iziik^tihT^ym 

mm"^- 1 0 7-2 4 IfiSrn-F-r^gp^i- (-r^h 
12 3-116 6SI!^) izht:^ . i^j:h*> 

^-mmi)^^. mmiff)Ts. /mmm"^- 1 3 2 

&c7)Met 10 8fi<7)SerSS^i-. tiXX/C^^Sm 

<0T5 yRffi5IJS^2 4 2fiL<7)C y s~3 3 2&C0A 1 
agU^Srl^V^^icO-CfcS. 

[0054J D3-0(o:i(m^m\i^m^^?>io 

mSiLtz(7)ii. iKcoaitiS. NjSffltot^TJi. r 
ay-T—^<omm<ONl^^lz^ff^^WM. v^t>»9> 

fiI^>ixTfcO. D3-i8T{i^<7)Toi^JiliB?il^c7)ffi 

m^^2coT^ymsm^^- 1 o immipt^- 1& 
^^X'h^ t^thtitzt^^x'hh. 

[005 5] ttz^ CsS^tOV^Tti. ^rf-FVyt 

0. iE?iJ^<^E»^2or5y^?'J»^2 2 8fi« 

Pr o~24 7fi[<0Se rf*.&rfc*q!i]BHL^!, L*^ 
fl6<0^Jr-;l-TnxT— fe'tJ4D3-/3«OC5l^ 
yKffi^J#^2 4 2^(00 y s jg^ 3 3 2fi[<7) 
Al agl5*(CfflS-r-S.il?II**#4t^^^ii:, D3<0^ 
^*t426~30kDa-CfcSC:fc. ffiC0f-:t-;l/ra 
f-r— fe't tfOJt«&!)>'?> 2 4 2 fi<73C y s »±vi§tt^iOW4 
i>S-SJg^^£7)W^t=5:V^i:«liffl$flS::fc, 24 2 
fi[<7)C y s r? (TGT ) tl 1 iSSBmtcJ: 

a$:2 4 IfiWa 1 tltz. 
[0056] ^Jt, D3-ai:D3-/3£OS-m^«tt 
S^4{Jt^t'-StL■CfcO, IISfi«RI2-CJ8t^U/cJ:^tc 

c D N Affiji*^i:>M«<or 5 ymmm hat ^t'-stL 

TV>Si:#i.^>ill.. Uc^i-^T, D3-ai>*lliSfi^ 
T'^l. D 3 - eff)±M)imb llS^r*ffiT'4Mt-5 

[0057] OTt:;*dia^ffli^fv:*^0!l(::o(,>T, 

< 1 >f6sr5x 5 Kwiiii. < 2 >mmryx^ F 

mmmnz'^\'^x^wi-rt. 
[ 0 0 5 8 ] < 1 y^mryxs. i^comm 
m 1 izjptx 0 iz. mmm 2 izamcoD 3-/3 c d n 
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A^ffl;*2XJt'pMOSS-aS:S!lKB«Sp 1 I TflJ 
irL, K 1 e n o wmmX'Vm^mLtti^k. E c o R 

TpfficO^'^^'iJ'-pGEMEX-l (Tn><;<fag) 
^Nh e I T'flM. K 1 e n ow»*-C¥}t*m tJt 

^{cEcoRl-COTiU^:fel8r>Vfc)^L. r^xSK 
pGEMPi8-N^M?L3t. 
[00 59] — a2(C:S^-tJ:dfc, pMOSS-a 
SrEcoRK Pvul lX'mW\tX^^tU-cl9 0b 
pOBr>i-^M13mpl9<0EcoRK Smal^tC 10 
#AL. M13/9-C$-^lgLfe. ^tX. Ml 3/8- 
C<0-*S(DNA^iSffitC, 5r'Jd'3f^V3rf-H 5'-CA 
AATCTCTCAGACAACTACT-3' S:^Sr5-f LT . X 

A (rv-i^A-AttS) TGT (E?IJ##2C7) 

T$yl!ffi?!lS^2 4 2fircOCy s3Ky) ^TGA 
Ca5flL^SW(C^M$-l*-. Ml 3/8 -C 

(C2 4 20pa 1 ) Srf^LJt. ij^V'iT.IitSrE c o 
RI, BamHirfllBrLTI^l 90bp£0Br)Tr5-# 
Jt. 20 

[00 60] -?-c?5fi, Hlt^-Ti^t, pGEMp/S 
-Ni^EcoRK BamH IT'flJBfbT#^.il-5:;yfi 
frfc, JbEMl 3i8-C (C24 20P a 1 ) ti^t^a^ 

1 90bpC0Bf>^tS:jilgL, ^T^XSFpGEM 
P/3 2:SlgL3t, ■r2ri>*>^<OpGEMp/3tcjeg-r5 
J; 9 »;^ax./vfliI5!|{iil5!l^«ii3?i|#^ 3 icg^ L/i t, 
«OTJ> 0 . ^o^A^T-S**^ 1 —9<rmm±'<^i; 9- 

[00 6 1] JaJbc^M-^flimi. ALF DNA 

(^r/P-^v-rttS) ?:JBV^TiSffla?nj5- 30 
^*f-r «. C 1 1 J: 0 jE L < i?ixT t ^ t $:?li2 L 

[00621 <2>5^r7X5 KpGEMp/3$:fflV% 

ayex>'h-b;Pffit-J:0. ±iaiOpGEMp/8$::^ 
MJM109 (DE3) KrxiMj^m tc^At 
tl^jn^tJgK^iic^lOOjLtg/mlOTyti^ 

U y$:^tf M 9 5 yi6*gJfi-C3 7x:t:i^^«L 
i^K*»LTiSiSS-ri.i:. BWOD3ae^ffH» 40 
[ 0 0 6 3 ] < 3 >9v>'^i?'mx\k.<r>^. ^S-fb • 

L. ®'W^J;o•C:J'y^^■:7fiSA*5:Ii^lRLfc. ico:J' 
WN-^'«SA«c$rami. 8M««-1 OmMj/'f-^h 

i^^ ^-y^-50mM^M■ft;:^^'J•>A-50^lM^'Jx 

■ JiK- 5 mMxf-U VVT 5 yHfti!^^ ( P H 8 ) 
t , 9 Vf^'P^^mfm 10m g/m 1 \Zt£h J: d ^» 
UvT. ^ix^^mpD3-/8^i:lf^, 50 


^m^9-l 2 1870 

1 2 

[0064] nTJg^p D -i-mm 1 St. ST^r/U 

^e^l^^i^rv^jgi 0 0S^t9)-5< O^JnUT. S 

-t^Tv!. C:cO^?gc7)ffl^tilmMM7S^^;l'^'f-3j->'- 
0. 1~0. 5inMl!-a:^^^;P^'f-:t>'-5 0mM'jy 

K;* u n'A- 5 mMx^i^yi^r 5 yffliHg^ ( P H 
10.5) -efcs. 

[0 06 5] ^<7)Si*lSr*«>5 0fgfcj^L. S«E^2 
0 0 inMigfl:-?- b U 5 mM 'J ygXf 'J -^^MWISl 
(PHIO) tSlftLfc. ^fl.^iit'M'5pD3-y3^ 

[0 06 6] <A>^^smm'&xc 
%%my)v^3-mmiv\^AWk. 200mMigfl: 

■^MJ^/ACj^JStC^L. 3 0*CT^y^rjL'<.-h§-fr 
7t. dcTjIsa, 4HPft*«j4 1kDaiOpD3-y3Jiie 
«!l!«WlC^^^fi*«)3 0kDac7)D3-i3lcSJ«tA:. ^ 
<7)D3-y8c7)c3 0^Mc7)Jt?g1t«l 5U/mgT. |& 
^rT^ 31 J: 0 »S L/v:^^D 3 - /3 1 / 5 T' 

[0067] ts:ii. i«Oc 3 Oi)-(S«Stt<?DmfirS>S 1 
Ufc«. l/igc7)c302rl ^{c?lite$-»J:&?SttT-Jb 
•5 . *ifcStt8!l£«. c 3 0 <7)jgg*>' 0 . 5 m g/ 
m K ^Sffiffl^iSOmM g^gh^ "^A ( p H 
4. 0). 0. 2M NaCl, 2mM Ti^'-fc-^hU 
•^A, lOmM 2-y>.)Vi]^V:x:.9 J—A't^jihXo 
t;»«J§?6i^&L. 3 0t:T'18l^S^;?1*rv:Ri5 
?ftc7)^SDS-PAGESrffV\ yyP^^'V>?-:/D 

'jryby^i^T'^L, x>->'h^-^-T-c3 0£o 
syx^yv y<rf^m.3 o ko a<7)is^^^j»7 5^^y 

ConA Sepharose (yr/PV >- 7*^158) t:: 

ttSi^ti. 2|s:||BJ#f.k:J:0J8tfca5li$nTV^2.^® 
^6-29454 S^BBJaSlCpa^ilTV^S. 

[ 0 0 6 8 ] J: p C LxmL^titi^EMSii. c 3 
0^M»«tttcmSt-Sfc. 59!®D3tLT*«?5 0mg 
/ 1 ^mC'h •? . 1 0 B B<or>f X^Wfy 5 

0 k g i 0 »S tfvrfttcESttS . 

[0069] ^iriJ, pGEMp;3«A^aJM10 9*t 
liZmWm^tl. ^-cOffi^aJiE scherichia 
coli AJ13 126fcLT, I^ISI^^X 
^□:^ffi®f^tc¥J«7^7 3 atC^^flT <-^S 

(§I£#^:FERM P-15021), 

[0070] immA \)3-$cmm:'<^m± 
mmm2X'^htitz'Ds-^ cdna(o-^^» 


1 3 

[00711 c:cot&'<.^'^-^cffl;^^ja=^Jt'DNA^i. 
wmm<n&mf^2(r>Ti ymsm^^- 132-24 

lfi^ri-K^|,g|5^ (i-^t)*>igSS^4 8~l 16 
635^) t^«r3KyTGA (^^:i)*>ii»lJ#^3c7)Jg 
1054~1056gB^) S-Ji^ tiOT'fc 

*is^-i^«^»^>. c5Pigifflorsysffi?iis^24 

2fircOCy s~3 3 2{iC0A 1 agp^S:|^^^Z;t,^Ot:-^> 
^^j:h*>. D3-/3c7)i^:/^;l^rf-FcOT^t|| 
{6W3-CI^$-«:fclI^*iit£L:tt,cO-e*)0, 

- 1 3 2 1 0 8fir^3- K-tS^^ (-t^ijl^^m 

#^4 8-1 2 2^^)-) t&JtS. 
[00721 »^i&fflV^T D 3 -frS 

[00731 OTtB^S-fflV-ifc^^Mt-PV^T . < 

[ 0 0 74 1 < 1 >^sg5KSr^X5 KcolSlg 
03tCS^-rJ:3{^. lli6fi^2fc:|Ba«D3-/3 cDN 
A^ffl;?iL2XJt'p UC 1 8 - a*»f> c D N A^^SJffi 
»|gKpnK BamHITflJOajL/.:. ^-f, ^<^Br 

M) (r>'7fl^^^X3~—yW-^ hCOKpn I , BamH 
imiiZWXL. r5XSFpYESD3 (pA) $:fi|^ 
L/C, 

[0 07 51 ^fc. ^'<.:J'^'-pYES2{i. vyP^ 
^'n--yr-^^ h<0±g|C;<r5^' h-XT'?eS^#$ 
flSGAL ITDt-:?-^:. T^CC YC 1 ^J'-S^ 
-^'-?:*L. v-X?-i:LrURA33ie^5r*^ 
5. 

[00 7 61 <J:(c. 04fc:^1-<J:3t:. ±iEcDpYES 

D3 (pA) i}-f>:tt>JAWmi:m<i:iif)iZ. D3-/3 
CDNAC03' #aiRfiJSc7)Bg 1 I I ±03' *3Sffl 
cOffi^Sr^L^.:. -T^i?*., pYESD3 (pA) <?D 
PmaC K BamH Iigt. pYESD3 (pA) £7) 
PmaCI, Bg I I IBt>V^ffAL, PYESD3S: 
mmtti, i<7)pYESD3«. D3-/8<7)^*. -f^: 
i5*>iimc0ffi?iJ»^2ffi®<0T5ye^#^- 1 3 

2fi<7)Met~3 3 2fl[«oA 1 Ei^mm-thJ:omm^ 

[ 0 0 7 7 1 $ ^>{::. 5I^^c7)iE^#^2ia^cor 5 y 


(8) !^m^9-121870 

1 4 

iaE^J#^24 2<acOCy s~3 3 2ficOA 1 agp^S^ 
m\'^fzi>(r). ^^t>*>-13 2firi7)Met~24 1fi<0 

va ia{^^^-ri.j;d^T^xsK^ffi^L^. -r 

^:*>*>. 04t^-ri3fc, PYESD3 (PA)C7)P 
maCI, BamH I lat, 16^0^3 iem«0T5X 5 H 
pGEMp;3<0PmaC I , B a mH I Br)V5:Jf AL. 
7"7XSHpYESD3 (ATe ro) ^Ig^L:'^:. 
[ 0 0 7 8 1 < 2 >^3^r7X 5 K^fflV^JtS^co^® 

10 mk^j^^j^miz^-^ti^mmmimmm^-yhTh 

[ 0 0 7 9 ]< 3 >mmmm>mmiim.m& 
imcommmiii:. -r^t>io. '<:^^'-pyes2. p 

YESD3. PYESD3 (ATe ro) i:-^tl^tC^ 

-fimmi Nvsc itt^. ymmm^mmzx 
[00801 zco//-^^ ymmm%^mcrmmi. tm 

^^OSD^^ffiT&O. ±««0. 5%(w/v) 

[0 0811 iijg!tL,T;«{r7^'h-x2:aaniLfcJl^ 
PYESD3 (ATero) $r*-rS»#INVS 

[00821 iRtC. ZcrtpYESDS (ATero)}g 

30 r— fe'D3tJ:i.itc05ti25-tT-:>Z;. -t^4?*>. J:£ 

ffl^^■CD3^Sr. SDS-PAGE^fflV^tD3Jife 
[ 0 0 8 3 1 D 3?gtt<7)«l*<i. feSr^:^ 5 K P YE 

SD3 (ATero) ^tm-ti,m^MWX'h^mm 

INVSC Itt^^SLfctgtfil 2 5/x It, «fifct 
TOi^/P^r^i';*?;!^^:— Phe-Arg-4-^ 
^>l^^'-7'J;W-7-r5K (I^IT, Z-FR-MCAt 

*)y (KIT, AMctB&^) cm^(m&^m&i-i>zt 

(CJ: Off-JJt. AMCc7)Hie^^{i3 7 0nm. 
*Ji4 6 0 nmT'feS. 

[00841 ncoD 3 vSttayssmi. SBaco^r^ (a. 

J. Barrett & H. Kirschke, "Methods Enzymol.", 80, 
535(1981)) izX*). OTcoJ:^(cLTfro)t. -f^h 

(pH4. 0) -0. 2M NaCl-2 
mM Ti^itf-hV^yM^-lOmM 2-;><;P*7"hx 

50 ^y->uk^j:hXdizmmi,zmML. 37x:x'5^^ 


(9) 


!Rf^9-1 2 1870 


1 5 

[0085] ^f-jr-ZProT^T— bfD 3*J^«'<.rf- 
KS®T'*I. Z - F R-MC i < tT AM C 

-294548#W») . 

[0 086] tt:. MmkLXD3m&'fii>t:^j:\''^ 

i'if-pYES2i:m^imm!miz-)^^xi>. m 

[0 0 87] AMC(rmM&^<om^Ski:mHZ^ 

mmmio. 6 4X'h^tz. 

[0088] 

^1] 


1 6 





pYES2 

PYESD3 
(AT» ro) 

+Z-FR-MCA 

0. 449 

0. 759 

+Z-FR-MCA 
+ E-64 

0. 446 

0. 296 


mHp^mi^ii^^j:idl,Z^ PYESD3 (ATero) 

mmmimmmLfzmm'i'izii^ E-64xnm^ti 

[0 089] PYESD3 (ATe ro) B'Sm 

LtSa^l^ LTSDS-PAGEtcfitL 
ffiSSfe^ffot, ^<7)SDS-PAGEfi|^05t:* 

S*>^>'eiX-eiX. 14. 5kDa. 21. 5kDa. 3 
IkDa. 45kDa. 66kDa-Cft5. l^— y2t> 
itf3«. pYES2JgK!|6«i#:S-^«L/^^Jfet'J> 
0. ^U-yiZii^tl^tt^m8M I . i^lm\j^i:m 
MLt:. U~y4tsi:X/5\i. pYESD3 (ATer 

m 1 SrS^Lit, 

[0 0 9 01 05*>^>Ha4>*>^J:aiC. PYESD3 
(ATero) ?BS!|K«f*S:^«L/::t§lfi*»i^^fi**; 
4 0 k D aOp D 3 - ;8 t#t f>nSl|i<OJ!SVV^y K , 
fcJ:t/3 0 k D a<7)D 3 -;8 K*»'«?ai 
pYES2JgaeMf*^^^U^^«ltC 
fi. COAym«!ai$ix=5r*^-:)?t. $^>ts pYES 
D 3 ( ATe r o ) )BS!|gJ^f*^^«LfctM-CJi. *S 


[0 091]±a<7>^*rl£S3ti»'^. PYESD3 (AT 
e r o ) mmiSii¥<r>A-^^ yaS^^«LhWNP 

tdj^D SiSVtti^^t^m^titZbizmm-ircibt^ 

[0092]^rt5. PYESD3 (ATero)»iS!« 

I N vsc imitzmmm^ti. ^co^mmits a c c 

haromyces cerevisiae AJ14 
10 7 0 3 i: LT . Z^ISI^fSrI^X^S«i?5f5?0rt¥ 
«7^1 1^28Bt^lE$n-CV>S (SIE#^: FE 
RM P-15310). 

[ 0 0 9 3 ] ^13. *l6HBt=iJV^-C»i, ^'-IC 

tt^aiiti.D 3^erF(omm\i±smm3}iXif4 

L^:*^oT, i^J^ii;^S^l*-^>3tiJ{t-&T 

[0 0 94] iTt. ffi?iJ^iKl]#^3<7)JgS##3 3 
1-10 5 3X'^^tlh&mmi.iD 3 -/3«^5r3 

hLXisis^^^X-h-yX . ft^^^^i-ite^^ffitci 
[0 09 5] $^>{C. C:*i^>D3aefSrl63S^§^ 
[0096] 

40 iwnm^^ mmm Lfzx o ^^\,zxti\i. 

yBffi9"JS:^-^'■rl.cDNA*^^|^>^^|,. ::<x<i>cD 
N Ammmi: 1 1 1 , ;>dgM^«^:i:'Tffl»x.flc 
^^f-^WT-nrT-HfSrmS-C^I.. tfz. ±IBcDN 

ASrfflv^wf. mimizmi£Lt:m<r)m±x'i>. 

[0097] 

imm] 

50 1 


( 10) i^m^9-l 21870 

17 18 
: 1 8 0 7 * : Glycine max 

mm, : mii:mh-ni^ cos 

h.-Ko : : 68. . 1459 

ffi^cO^ : cDNA to mRNA mSi^^LfzJj^ : P 

mm: 

TCACCrna CTTAAAACAT aCCAGTGGG TTCnCTTCT TCTATTACAA 50 
CAACCTOGTC CAAGACC ATG ACC ATG GCC ATG GCC AOG ATC CTG aC 97 
Met Thr Met Ala Met Ala Thr He Leu Leu 
-130 -125 
aC nC ACG GTC nC GCG GTT TCA TCG GCC CTA GAC ATG TCG ATA ATC 145 
Leu Phe Thr Val Phe Ala Val Ser Ser Ala Leu Asp Met Ser He He 

-120 -115 -110 

TCG TAC GAC AAC GCC CAC GCC GCC ACG TCG CGC AGC GAC GAG GAG QG 193 
Ser Tyr Asp Asn Ala His Ala Ala Thr Ser Arg Ser Asp Glu Glu Leu 
-105 -100 -95 -90 

ATG TCC ATG TAC GAG CAG TGG QG GTG AAG CAC GGC AAG GTG TAC AAC 241 
Met Ser Met Tyr Glu Gin Trp Leu Val Lys His Gly Lys Val Tyr Asn 

-85 -80 -75' 

GCG aC GGG GAG AAG GAG AAG AGG TTC CAG ATC HC AAG GAC AAC QG 289 
Ala Leu Gly Glu Lys Glu Lys Arg Phe Gin He Phe Lys Asp Asn Leu 

-70 -65 -60 

CGA nC ATC GAC GAC CAC AAC TCC CAA GAG GAC CGA ACC TAC AAG CTC 337 
Arg Phe He Asp Asp His Asn Ser Gin Glu Asp Arg Thr Tyr Lys Leu 

-55 -50 -45 

GGA CTG AAC CGG HC GCG GAT CTC ACC AAC GAG GAG TAC AGG GCC AAG 385 
Gly Leu Asn Arg Phe Ala Asp Leu Thr Asn Glu Glu Tyr Arg Ala Lys 

-40 -35 -30 

TAC HG GGA ACC AAG ATC GAT CCC AAC CGG AGG CTC GGC AAG ACC CCG 433 
Tyr Leu Gly Thr Lys He Asp Pro Asn Arg Arg Leu Gly Lys Thr Pro 
-25 -20 -15 -10 

AGC AAC CGA TAC GCG CCA CGT GTC GGC GAC AAA CTA CQ GAA TCG GH 481 
Ser Asn Arg Tyr Ala Pro Arg Val Gly Asp Lys Leu Pro Glu Ser Val 

-5 1 5 

GAT TGG AGG AAG GAA GGT GCr GH CCT CCA GTC AAA GAC CAA GGA GGC 529 
Asp Trp Arg Lys Glu Gly Ala Val Pro Pro Val Lys Asp Gin Gly Gly 

10 15 20 

TGT GGG AGC TGT TGG GCA HC TCA GCA ATC GGT GCA GTG GAA GGA ATA 577 
Cys Gly Ser Cys Trp Ala Phe Ser Ala He Gly Ala Val Glu Gly He 

25 30 35 

AAT AAG ATA GTG ACA GGT GAA QG ATT TCG TTA TCA GAA CAA GAA TTG 625 
Asn Lys He Val Thr Gly Glu Leu lie Ser Leu Ser Glu Gin Glu Leu 
40 45 50 55 

GTG GAT TGT GAT ACA GGA TAT AAC GAA GGA TGC AAT GGA GGA CTT ATG 673 
Val Asp Cys Asp Thr Gly Tyr Asn Glu Gly Cys Asn Gly Gly Leu Met 

60 65 70 

GAC TAT GCA TTT GAG TTC ATT ATC AAC AAT GGC GGC AH GAT TCT GAA 721 
Asp Tyr Ala Phe Glu Phe He He Asn Asn Gly Gly He Asp Ser Glu 
75 80 85 


(1 1) ^m^9-121870 

19 

GAG GAT TAG CCT TAG CGT GGT GH GAT GGT AGA TGT GAG ACA TAT AGG 769 
Glu Asp Tyr Pro Tyr Arg Gly Val Asp Gly Arg Cys Asp Thr Tyr Arg 

90 95 100 

AAA AAT Ga AAG GTT GH TCT AH GAT GAG TAG GAA GAT GTT CCT GCC 817 
Lys Asn Ala Lys Val Val Ser lie Asp Asp Tyr Glu Asp Val Pro Ala 

105 110 115 

TAT GAT GAG TTA GCT TTG AAA AAG GCT CTT GCA AAT GAG CCC GTC AGT 865 
Tyr Asp Glu Leu Ala Leu Lys Lys Ala Val Ala Asn Gin Pro Val Ser 
120 125 130 135 

GTA GCT AH GAA GGA GGG GGC AGG GAA HT CAA HA TAT GTA TCT GCT 913 
Val Ala He Glu Gly Gly Gly Arg Glu Phe Gin Leu Tyr Val Ser Gly 

140 145 150 

GTA nC ACT GGG AGA TCT GGC ACA GCA CTA GAT CAT GCT GTC CTG GCT %1 
Val Phe Thr Gly Arg Cys Gly Thr Ala Leu Asp His Gly Val Val Ala 

155 160 165 

GH GGG TAT GGT ACA GCT AAT GCT CAT GAT TAT TGG ATC GTA AGG AAT 1009 
Val Gly Tyr Gly Thr Ala Asn Gly His Asp Tyr Trp He Val Arg Asn 

170 175 180 

TCA TGG GCT CCT AGC TGG GGA GAA GAT GGC TAG ATC AGG TTA GAA AGA 1057 
Ser Trp Gly Pro Ser Trp Gly Glu Asp Gly Tyr lie Arg Leu Glu Arg 

185 190 195 

AAT CTT GCT AAC AGC AGA TCA GGC AAG TGT GGA ATT GCA ATT GAG CCA 1105 
Asn Leu Ala Asn Ser Arg Ser Gly Lys Cys Gly lie Ala He Glu Pro 
200 205 210 215 

TCT TAT CCC CTT AAG AAT GGT CCA AAT CCA CCT AAT CCT GGA CCA TCA 1153 
Ser Tyr Pro Leu Lys Asn Gly Pro Asn Pro Pro Asn Pro Gly Pro Ser 

220 225 230 

CCC CCT TCA CCT CTG AAG CCA CCA AAT CTC TCT 6AC AAC TAG TAG AGC 1201 
Pro Pro Ser Pro Val Lys Pro Pro Asn Val Cys Asp Asn Tyr Tyr Ser 

235 240 245 

TCT GCT GAT AGT GCT ACT TGT TGG TGT ATT TTG GAG TTC GGA AAT GCT 1249 
Cys Ala Asp Ser Ala Thr Cys Cys Cys He Phe Glu Phe Gly Asn Ala 

250 255 260 

TGG m GAG TGG GGT TGC TGT CCT CTT GAG GCT GCT ACC TGG TGT GAT 1297 
Cys Phe Glu Trp Gly Cys Cys Pro Leu Glu Gly Ala Thr Cys Cys Asp 

265 270 275 

GAC CAC TAG AGT TGC TGC CCT AAC GAG TAT CCC ATC TGC AAC ACT TAT 1345 
Asp His Tyr Ser Cys Cys Pro Asn Asp Tyr Pro lie Cys Asn Thr Tyr 
280 285 290 295 

GCT GGA ACT TGT CTC AGG AGC AAG AAC AAC CCA HC GGA GTG AAG GCA B93 
Ala Gly Thr Cys Leu Arg Ser Lys Asn Asn Pro Phe Gly Val Lys Ala 

300 305 310 

TTG AGG CCT ACT CCG GCT AAA CCC CAT TGG ACC HT GGG CGT AAG AAC 1441 
Leu Arg Arg Thr Pro Ala Lys Pro His Trp Thr Phe Gly Arg Lys Asn 

315 320 325 

AAG CTC AGC AGT GCT TAAGCAGATA AAGGAAATCT GAACCTGCAG GAAGGAGCCA 14% 
Lys Val Ser Ser Ala 
330 

ATGATGAAGT AAATGAAAGA CGAAGAAHA AAACACCAGG TGATACACTT CCCOTTACC 1556 
TTCACATAAA HTCTCTGTG CCATHTATT ATGATACAAA HGATACTAT TCTGTATCAA 1616 


(12) nm¥9'~l 21870 

2 1 2 2 

AHTCAGTCA GATATTGGCT GTGTACATAG GGTTATATTA HGATGCAa GTATHGTAT 1676 
TCAAATTCCA ATTCCAAATG GCGAACATAT TTGATTGaG nAGTHCCC AGGTTATGTA 1736 
GAaATGTGA CAATGCAGCA TTATnGGAT TTGCCCGATA nCTGGCTAT TTCAHTGa 17% 
TAAAAAAAAA A 1807 
[00981 ffi?d#-^: 2 

WMCO^'^ : 1 8 4 9 : Glycine max 

mc^WL : n^m 'mi:m>i^^ cos 

h.-Kni^- : ttStt MtiaS : 48. . 1442 

WM(0^ : cDNA to mRNA * 10 imi:&^ L^t*^ : P 

TAAACATCTC AATGGGHa TCTTaATTA CAACATCGCC OGCAACC 47 
ATG ACC ATG GCT GCG ATC GTG QC QG HC ACG GTC TH GCC GTT TCC 95 
Met Thr Met Ala Ala He Val Leu Leu Phe Thr Val Phe Ala Val Ser 

-130 -125 -120 

TCC GCC aA GAC ATG TCG ATA ATC TCG TAC GAC AGC GCC CAC GCG GAC 143 
Ser Ala Leu Asp Met Ser lie He Ser Tyr Asp Ser Ala His Ala Asp 

-115 -110 -105 

AAG GCC GCC ACG HG CGC ACC GAG GAG GAG CTG ATG TCC ATG TAC GAG 191 
Lys Ala Ala Thr Leu Arg Thr Glu Glu Glu Leu Met Ser Met Tyr Glu 
-100 -95 -90 -85 

CAG TGG CTC GTG AAG CAC GGG AAG GTG TAC AAC GCG CTC GGC GAG AAG 239 
Gin Trp Leu Val Lys His Gly Lys Val Tyr Asn Ala Leu Gly Glu Lys 

-80 -75 -70 

GAG AAG CGC TTC CAG ATC HC AAG GAC AAC CIG CGA TTC ATC GAC GAC 287 
Glu Lys Arg Phe Gin lie Phe Lys Asp Asn Leu Arg Phe He Asp Asp 

-65 -60 -55 

CAC AAC TCC GCG GAG GAC CGA ACC TAC AAG aC GGA QG AAC CGG TTC 335 
His Asn Ser Ala Glu Asp Arg Thr Tyr Lys Leu Gly Leu Asn Arg Phe 

-50 -45 -40 

Ga GAT CTC ACC AAC GAG GAA TAC AGG GCC AAG TAC TTG GGA ACC AAG 383 
Ala Asp Leu Thr Asn Glu Glu Tyr Arg Ala Lys Tyr Leu Gly Thr Lys 

-35 -30 -25 

ATC GAT CCC AAC CGG AGG CTC GGA AAG ACC CCG AGC AAC CGC TAC GCG 431 
He Asp Pro Asn Arg Arg Leu Gly Lys Thr Pro Ser Asn Arg Tyr Ala 
-20 -15 -10 -5 

CCA CGT GTC GGC GAC AAA HG CCT GAT TCC GH GAT TGG AGG AAG GAA 479 
Pro Arg Val Gly Asp Lys Leu Pro Asp Ser Val Asp Trp Arg Lys Glu 

1 5 10 

GGT GCT GH CCT CCT GTC AAA GAC CAA GGA GGC TGT GGG AGC TGT TGG 527 
Gly Ala Val Pro Pro Val Lys Asp Gin Gly Gly Cys Gly Ser Cys Trp 

15 20 25 

GCA nc TCA GCA ATC GCT GCA GTA GAA GGA ATA AAT AAG ATA CTA ACA 575 
Ala Phe Ser Ala lie Gly Ala Val Glu Gly He Asn Lys He Val Thr 

30 35 40 

GGC GAA CTG ATT TCG TTA TCA GAA CAA GAA TTG CTG GAT TGT GAT ACT 623 
Gly Glu Leu He Ser Leu Ser Glu Gin Glu Leu Val Asp Cys Asp Thr 
45 50 55 60 

GGA TAT AAC CAA GGA TGC AAT GGA GGA CTT ATG GAC TAT GCA HT GAG 671 
Gly Tyr Asn Gin Gly Cys Asn Gly Gly Leu Met Asp Tyr Ala Phe Glu 
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65 70 75 

TTC ATA ATC AAC AAT GGC GGC AH GAT TCT GAT GAG GAT TAG CCA TAG 719 
Phe He He Asn Asn Gly Gly He Asp Ser Asp Glu Asp Tyr Pro Tyr 

80 85 90 

CGT GGT GH GAT GGT AGA TGC GAC ACA TAT AGG AAA AAT GCT AAA GTC 767 
Arg Gly Val Asp Gly Arg Cys Asp Thr Tyr Arg Lys Asn Ala Lys Val 

95 100 105 

GH Ta AH GAT GAC TAC GAA GAT GTT Ca GCC TAT GAT GAG TTA GCC 815 
Val Ser He Asp Asp Tyr Glu Asp Val Pro Ala Tyr Asp Glu Leu Ala 

110 115 120 

TTG AAA AAG GCC GTT GCA AAT CAG CCC GTG AGC GTT GCT ATT GAA GGA 863 
Leu Lys Lys Ala Val Ala Asn Gin Pro Val Ser Val Ala He Glu Gly 
125 130 135 140 

G€G GGC AGG GAA HT CAA HA TAT GTA TCT GGT GTA TTC ACG GGG AGA 911 
Gly Gly Arg Glu Phe Gin Leu Tyr Val Ser Gly Val Phe Thr Gly Arg 

145 150 155 

TGT GGC ACA GCA CTA GAT CAT GGT GTC GTG GCT CTT GGG TAT GGA ACA 959 
Cys Gly Thr Ala Leu Asp His Gly Val Val Ala Val Gly Tyr Gly Thr 

160 165 170 

GCT AAA GCT CAT GAT TAT TGG ATC GTA AGG AAT TCA TGG GGT TCT AGC 1007 
Ala Lys Gly His Asp Tyr Trp He Val Arg Asn Ser Trp Gly Ser Ser 

175 180 185 

TGG GGA GAG GAT GGC TAC ATC AGA TTA GAA AGA AAT CH GCT AAC AGC 1055 
Trp Gly Glu Asp Gly Tyr He Arg Leu Glu Arg Asn Leu Ala Asn Ser 

190 195 200 

AGA TCA GGC AAG TGT GGA ATT GCA ATT GAG CCA TCT TAT CCC CTT AAG 1103 
Arg Ser Gly Lys Cys Gly He Ala He Glu Pro Ser Tyr Pro Leu Lys 
205 210 215 220 

AAT CCA AAT CCC CCT AAT CCT GGA CCA TCA CCC CCT TCA CCT GTG 1151 
Asn Gly Pro Asn Pro Pro fen Pro Gly Pro Ser Pro Pro Ser Pro Val 

225 230 35 

AAG CCG CCA AAT GTC TCT GAC AAC TAC TAC AGC TGT GCT GAT AGT GCT 1199 
Lys Pro Pro Asn Val Cys Asp Asn Tyr Tyr Ser Cys Ala Asp Ser Ala 

240 245 250 

ACT TGT TGC TGT ATT TH GAG TTC GGA AAT GCT TGC TTC GAG TGG GCT 1247 
Thr Cys Cys Cys He Phe Glu Phe Gly Asn Ala Cys Phe Glu Trp Gly 

255 260 265 

TGC TGT CCT CTT GAG GCT GCT TCC TGC TGT GAT GAC CAC TAC AGT TGC 1295 
Cys Cys Pro Leu Glu Gly Ala Ser Cys Cys Asp Asp His Tyr Ser Cys 

Z70 ZI5 280 

TGC CCT GCA GAC TAT CCC ATC TGC AAC ACT TAC GCT GGA ACT TGT CTC 1343 
Cys Pro Ala Asp Tyr Pro He Cys Asn Thr Tyr Ala Gly Thr Cys Leu 
285 290 295 300 

AGG AGC AAG AAC AAC CCC HT GGA GTG AAG GCA HA AGG CGT ACT CCA B91 
Arg Ser Lys Asn Asn Pro Phe Gly Val Lys Ala Leu Arg Arg Thr Pro 

305 310 315 

GCG AAA CCC CAT TGG ACC HC GGA CGT AAG AAC AAG GTC AGC AGT GCT 1439 
Ala Lys Pro His Trp Thr Phe Gly Arg Lys Asn Lys Val Ser Ser Ala 

320 325 330 

TAAGCACTTT AAGGAAATCT GAACCTGCAG AAGGAGCCAA TGATGAACTA AAAGGGAAGA 1499 


(14) ^m^9-l 21870 

25 26 
CGAAGGAaA AAGCACCAGC TGGATGCAa TCCCCOTCT TCACATAATG CTGCACGTAA 1559 
CATAAAGATC HTACCATn TAHATGATA CAAAATAGAT AATGTTCTGT ATCAAAHTC 1619 
AGTCAGACAT TGGCTCTGTA CATAGGGHA TATTATCGAT GCAaGTATT TGTAnCAAA 1679 
TTCCAAATGG CGAACATATT TGATTGaGT TAGHTTCAA GGHaGTAG AHATCTGAC 1739 
AATGCAGCAG CAATAHTGG AmCTCCCA TATTCACATG aATTHAAT TTGCTTACAA 1799 


TGTGAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 

[00 99] 3 ^mmcnmi 


1849 


m^lco^^ : 10 5 6 
SMCOI^ : cDNA to mRNA 


mi^mh-m^ : cds 

1..1056 
10 ^^ifcSLJt*^:P 

W^ir^h^i^ : insertion seq 
^REfiM: 1..9 


: Glycine max 


mi: 

ATG Ga AGG TAC GAC AGC GCC CAC GCG GAC AAG GCC GCC ACG HG CGC 48 
Met Ala Arg Tyr Asp Ser Ala His Ala Asp Lys Ala Ala Thr Leu Arg 

5 10 15 

ACC GAG GAG GAG CTG ATG TCC ATG TAC GAG CAG TGG ac GTG AAG CAC % 
Thr Glu Glu Glu Leu Met Ser Met Tyr Glu Gin Trp Leu Val Lys His 

20 25 30 

GGG AAG GTG TAC AAC GCG QC GGC GAG AAG GAG AAG CGC TTC CAG ATC 144 
Gly Lys Val Tyr Asn Ala Leu Gly Glu Lys Glu Lys Arg Phe Gin lie 

35 40 45 

TTC AAG GAC AAC CTG CGA HC ATC GAC GAC CAC AAC TCC GCG GAG GAC 192 
Phe Lys Asp Asn Leu Arg Phe He Asp Asp His Asn Ser Ala Glu Asp 

50 55 60 

CGA ACC TAC AAG CTC GGA CTG AAC CGG HC GCT GAT CTC ACC AAC GAG 240 
Arg Thr Tyr Lys Leu Gly Leu Asn Arg Phe Ala Asp Leu Thr Asn Glu 
65 70 75 80 

GAA TAC AGG GCC AAG TAC HG GGA ACC AAG ATC GAT CCC AAC CGG AGG 288 
Glu Tyr Arg Ala Lys Tyr Leu Gly Thr Lys He Asp Pro Asn Arg Arg 

85 90 95 

CTC GGA AAG ACC CCG AGC AAC CGC TAC GCG CCA CGT GTC GGC GAC AAA 336 
Leu Gly Lys Thr Pro Ser Asn Arg Tyr Ala Pro Arg Val Gly Asp Lys 

100 105 110 

TTG CCT GAT TCC GTT GAT TGG AGG AAG GAA GGT GCT GH CCT CCT GTC 384 
Leu Pro Asp Ser Val Asp Trp Arg Lys Glu Gly Ala Val Pro Pro Val 

115 120 125 

AAA GAC CAA GGA GGC TCT GGG AGC TGT TGG GCA HC TCA GCA ATC GCT 432 
Lys Asp Gin Gly Gly Cys Gly Ser Cys Trp Ala Phe Ser Ala lie Gly 

130 135 140 

GCA CTA GAA GGA ATA AAT AAG ATA GTA ACA GGC GAA CTG ATT TCG TTA 480 
Ala Val Glu Gly He Asn Lys He Val Thr Gly Glu Leu He Ser Leu 
145 150 155 160 

TCA GAA CAA GAA HG GTG GAT TGT GAT ACT GGA TAT AAC CAA GGA TGC 528 
Ser Glu Gin Glu Leu Val Asp Cys Asp Thr Gly Tyr Asn Gin Gly Cys 

165 170 175 

AAT GGA GGA CTT ATG GAC TAT GCA TTT GAG TTC ATA ATC AAC AAT GGC 576 
Asn Gly Gly Leu Met Asp Tyr Ala Phe Glu Phe He He Asn Asn Gly 


(15) J^m^9~121870 
27 28 
180 185 190 

GGC ATT GAT TCT GAT GAG GAT TAG CCA TAG CGT GGT GTT GAT GGT AGA 624 
Gly He Asp Ser Asp Glu Asp Tyr Pro Tyr Arg Gly Val Asp Gly Arg 

195 200 205 

TGC GAC ACA TAT AGG AAA AAT GQ AAA GTC GH TQ AH GAT GAC TAG 672 
Cys Asp Thr Tyr Arg Lys Asn Ala Lys Val Val Ser lie Asp Asp Tyr 

210 215 220 

GAA GAT GH Ca GCC TAT GAT GAG TTA GCC TTG AAA AAG GCC GTT GCA 720 
Glu Asp Val Pro Ala Tyr Asp Glu Leu Ala Leu Lys Lys Ala Val Ala 
225 230 235 240 

AAT CAG CCC GTG AGC GH GQ AH GAA GGA GGG GGC AGG GAA HT CAA 768 
Asn Gin Pro Val Ser Val Ala lie Glu Gly Gly Gly Arg Glu Phe Gin 

245 250 255 

TTA TAT GTA TCT GGT GTA HC ACG GGG AGA TGT GGC ACA GCA QA GAT 816 
Leu Tyr Val Ser Gly Val Phe Thr Gly Arg Cys Gly Thr Ala Leu Asp 

260 265 270 

CAT GGT GTC GTG Ga GH GGG TAT GGA ACA GCT AAA GGT CAT GAT TAT 864 
His Gly Val Val Ala Val Gly Tyr Gly Thr Ala Lys Gly His Asp Tyr 

275 280 285 

TGG ATC GTA AGG AAT TCA TGG GGT TQ AGC TGG GGA GAG GAT GGC TAC 912 
Trp He Val Arg Asn Ser Trp Gly Ser Ser Trp Gly Glu Asp Gly Tyr 

290 295 300 

ATC AGA TTA GAA AGA AAT CTT GQ AAC AGC AGA TCA GGC AAG TGT GGA 960 
He Arg Leu Glu Arg Asn Leu Ala Asn Ser Arg Ser Gly Lys Cys Gly 
305 310 315 320 

AH GCA AH GAG CCA TQ TAT CCC CTT AAG AAT GGT CCA AAT CCC CCT 1008 
He Ala He Glu Pro Ser Tyr Pro Leu Lys Asn Gly Pro Asn Pro Pro 

325 330 335 

AAT CCT GGA CCA TCA CCC CCT TCA CCT CTG AAG CCG CCA AAT CTC TGA 1056 
Asn Pro Gly Pro Ser Pro Pro Ser Pro Val Lys Pro Pro Asn Val 
340 345 350 

imm(r>mWj:^m] * [04] ^^^^^T^XSKpYESOB (ATer 

[HI ] ^TyX^ YpGEMp /3(Dmmm (SK o ) (^mmW^ (SS^) i:^^m^Th^. 

^) ^^^^miThh. [051 ^^:5^-pYES2. ^XT/^r^X^Vp 

[02] ^r^X^HpGEMp)Sc7)lg^g YESD3 (ATer o) ^Um-mm^mm^hh 

^) i:^-tmmTt>^. »#INVSCltt^^^Lfv:^it!lc7)SDS-PAGE 
[03]^^&%3ST^X$KpYESD3 (ATer m^-tmThh. 
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EM 
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PROBLEM TO BE SOLVED: To obtain a new DNA, having a specific base sequence and 
capable of coding a new thiol protease derived from a germinated soybean cotyledon 
and mass-producing an enzyme capable of efficiently hydrolyzing a soybean protein 
with a high efficiency according to a gene recombination method. 

SOLUTION: This new DNA has a base sequence represented by formula I or II and is 
capable of coding a new thiol protease derived from a germinated soybean cotyledon 
and directly mass-producing the new thiol protease capable of efficiently 
hydrolyzing a soybean protein into amino acids or low-molecular peptides with a high 
efficiency according to a gene recombination method. The new DNA is obtained by 
extracting an RNA from the soybean cotyledon on the 10th day after seeding according 
to a conventional method, then separating an mRNA from the RNA, carrying out the 
reverse transcription polymerase chain reaction (RT-PCR) with a primer comprising a 
synthetic oligonucleotide, performing the reverse transcription, amplification and 
cloning. 
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